Several sources of error exist in upstream lidar measurements for feedforward control of wind turbines including the ability to detect only radial velocity, spatial averaging, and wind evolution. This paper investigates an additional potential source of error: the upstream induction zone. The induction zone can directly affect lidar measurements and presents an opportunity for further decorrelation between upstream wind and the wind that interacts with the rotor. The impact of the induction zone is investigated by using the combined CFD and aeroelastic code SOWFA. Lidar measurements are simulated upstream of a 5 MW turbine rotor and the true wind disturbances are calculated with a wind speed estimator using turbine outputs. Lidar performance in the absence of an induction zone is determined by simulating lidar measurements far upstream of the turbine in the SOWFA wind field. The turbine response from which the true wind disturbances are estimated is simulated using the aeroelastic code FAST with wind speeds extracted from the SOWFA wind field near the lidar location. Results indicate that while measurement quality strongly depends on the amount of wind evolution, the induction zone has very little effect. However, the optimal lidar preview distance and circular scan radius change slightly due to the presence of the induction zone.
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